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FOREWORD 



This ts one of a series of eleven HANDBOOK sub-volumes which 
has been prepared to provide training for educational R6D personnel 
in the development of instructional materials. 
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to read the Instructions in the USER'S MANUAL before using this or 
nny other separiv.e volume, 
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Assess simulation needs* 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


Decicion to treat each cHtevion objective (and 
hMevrr' many lesaona are devoted to it) ae the 
eimilation unit. 


WHAT YOU WILL 
WORK FROM 


(I) Statements of criterion objectives qrouped by 
lessons. 


WHAT YOU WILL 
DO 


(I) Determine how many lessons to consider as unit 
when making decisions whether or not to use 
s Imu 1 at ion • 


FORMS YOU WILL 
USE 


None 
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DESCRIPTION OF Sub STEP 



INPUT 



Stateaents of criterion 
objectives on 
FORM D.2(l), grou ped 
by lessons 



I 



ACTION 



Determine the nur.ber 
of lessons to consider 
m nakinc simulation 
plans 



ii 



OUTPUT 



DECISION: 
-LESS than a lesson, 
-A lesson, or 
-MORE than a lesson 
as a SII-OJLATICN unit 
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CfllTERfA FOR 



Job Aicl Coiitcnls 



IDENTIFYING INPUTt, 


ACTION TO BE TAKEN 


STANDARD FOR OUTPUTS 


FORMS TO USE 


-MATRIX: Size of 


-MATRIX : Deciding 






appropriate 


on the appropriate 








unit for 






-MATRIX: Relation 


5 imulat ion . . , 7 
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of lesson to 








appropriate unit 

















Hviiuwrd MatiTi.iIs 



COMPLETED MATERIALS 

STEP 


1 COMPLETED FORMS 

STEP 


BLANK FORMS 






FORM D.2{I) carried 
forward from 


D.2.2 
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Sub- STEP E.IJ 



INPUT 



Stateraents of criterior 
objectives on 
FORM D.?(l), g rouped 
by lessons 



JOB DIAGRAM 



ACTION 



Deterni'^ j the niunber 
of Icjssons to consider 
ir. naking simulation 
plans 



ii 



OUTPUT 



DECISION: 
-LESS than a lesson, 
-A lesson, or 
-MORE than a lesson 
as a SIMULATION unit 



lil 



r - 






1 


A single lesson covers 




Treat each criterion 




more than one 




ob jcct i ve in the lesson 




criterion objective 




as a uni t 












,.a! 




fi.a 



SIMULATION PLANS 



As many simulation 
plans as there are 
criterion objectives 



A single lesson covers 
only one criterion 
object i ve 



i.b 



Treat the entire lesson 
as a uni t 



Only one simulation 
plan for the one 
lesson 



in, fa 



Several lessons cover 
only one criterion 
objective 



l.c 



^""^^^ ^ ^ ^ lessons- 
required to cover the 
criterion objective 
as a un i t 



ii.c 



Only one s imulat Ion 
plan for al I the 
lessons required to 
cover the one criterion 
object i ve 



i n.c 
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JOB PROCEDURES 
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Identifying size of unit 
for simulation decisions 
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Determining simulation 
unit size 
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E.1.1 

IDENTinCATlON 
MATRIX 



CRITERIA FOR IDENTIFYING APPROPRIATE UN!T AS A BASIS 
FOR CONSIDERING SIMULATION REQUIREMENTS 



APPROPRIATENESS 
OF UNIT 


APPROPRIATE 
UNIT 


INAPPROPRIATE 
UNIT 


CRITERIA 


A CRITERIOH objective 

is the minimicn unit 
to consider in making 
simulation plans 


A PREPARATORY objective 

is belou> the minimum and 
inappropriate to consider 
in making simulation plans 



E.1.1 

IDENTIFICATION 
MATRIX 



CRITERIA FOR IDENTIFYING NUMBER OF LESSON UNITS 
TO CONSIDER IN MAKING PLANS FOR SIMULATION 



NUMBER OF 
LESSON UNITS 


LESS THAN 
A LESSON 
AS THE UNIT 


A LESSON 
AS THE UNIT 


MORE THAN 
A LESSON 
AS THE UNIT 


CRITERIA 


^When a lesson 
exhaustively covers: 

" 'More than one 
criterion objective 


^Wken a lesson 
exhaustively covers: 

••Only one criterion 
objective 


^Ifhen a lesson does 
not exhaustively 
cover at least one 
criterion objective 

-i.e. J when it takes 
two or more lessons 
to cover the 
criterion objective 
exhaustively 



E.1.1 

DECISION 
MATRIX 



DETERMINING WHAT THE UNIT WILL BE 
FOR MAKING SIMULATION DECISIONS 



CONDITIONS 


-A s ingle lesson 
covers more than one 


'-A s ingle lesson 
covers only one 


-It takes several 
lessons to cover a 
single criterion 
object ive 


criterion objective 


criterion objective 


ACT 1 ON 
TO TAKE 


^Consider each 
criterion objective 
as a unit 

"Make as many 
simulation decisions 
per lesson as there 
are criterion 
objectives 


"Consider the one 
criterion objective 
as the unit 

^Make only one 
sunulation decision 
for that lesson 


^Consider the one 
criterion objective 
as the unit 

^Make only one 
simulation decision 
for all the lessons 
required to cover 
the one criterion 
objective 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


A rating of the need for simulation based on both 
instructional cmd logistical considerations * 


WHAT YOU WILL 
WORK FROM 


(1) Results for: 

--task analysis 
--learning analysis 
--mode analysis 

(2) Statements of objectives 


WHAT YOU WILL 
DO 


(1) Inspect results for presence of variables which 
signify the possible need for simulation. 

(2) Rate the need for simulation (based on these 
variables) • 


FORMS YOU WILL 
USE 


FORM E,l(l) -- top portion for rating the need to 
s imulate. 
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DESCRIPTION OF Sub STEP 



E.1.2 



INPUT 



RESULTS OF 
-Task analysis, 
learning analysis, and 
mode analysis 

-Statement of objectives 

iv 



ACTION 



Inspect for prc*sence 
of criteria indicating; 
need for simulation; 
assess seriousness of 
need 



OUTPUT 



Hating of need to 
sir.ulate based on 
lof^istical and 
instructional factors 



vi 



Job Aid Contonts 



CRITERIA FOR 
IDENTIFYING INPUTJ 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Where 

simulation is 

used ]k 

-MATRIX: What 

is 'Simulated . . 15 
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need for 

simulation . ,16. 17 
-MATRIX: 
Instruct ionai 
need for 

s imulat ion . » . 19 

-MATRIX: Degree 
of need for 
simulation ... 20 



-MATRIX: Proper 
assessment of 
need for 
simulation . . . 



25 



FORM E.l (1) 
SIMULATION 

SUMMARY OF 
PROCEDURES , 



2^ 



Required Matrrials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 


Decision about ''unit'* 
size for simulation 
assessment 


E.I. 1 


FORM A.SC*) or 
FORM A. 5 (II) 


B.5 


FORM E. I (1 ) 






FORM D.2{1) 


D.2 













































Sub- STEP I E.1,2 



JOB DIAGRAM 



INPUT 



ACTION 



OUTPUT 



RESULTS OF 
-Task analysis, 
learning analysis, and 
mode analysis 

-Statement of objectives 

iv 



Inspect for presence 
of criteria indicating 
need for simulacion; 
assess seriousness of 
need 



Ratini.; of need to 
sinulat.e based on 
logistico l and 
instructioml factors 



vi 



Indications of 
appropr i ateness of 
logt stical factors: 

- Down 1 1 me 

-Cost 

-Danger 



I V. a 



Assess degree of 
ser t ousness for norna 1 
operat i ons or 
f unct ion I ng 



v.a 



Serious > average, or 
neg 1 i g i b 1 c ef feet 
on operations or 
f unct i on i ng 



VI .a 



Indications of 
appropri ateness of 
instruct i ona 1 factors 



-Samp 1 1 ng 
-Standard! .?at ion 
-Man i pul at i on 



iv.b 



Assess degree of 
seriousness for conduct 
of t ra i n i no 



v.h 



Srf ions, avc^Ttiqc, or 

nc'f; 1 1 r; I L I e e f f "c t 
r n t r , ) I n i < : < 



vi .b 
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IDENTIFICATION 
MATRIX 



CRITERIA FOR IDENTIFYING TYPES OF PERFORMANCE SITUATIONS 
ABOUT WHICH SIMULATION DECISIONS MIGHT BE MADE 



PERFORMANCE 
SITUATIONS 



CRITERIA 



Performance during: 

PREPARATORY 
PRACTICE 

a. 



'Prior to criterion 
practice: 

* Practice of nan-- 
criterion behaviors 
designed to make 
practice of 
criterion behcroiors 
possible 



Performance during; 

CRITERION 
PRACTICE 



'Durina instruction 
or durir^j traininj: 

* Practice of 
critcnon hchopiorc: 

^*g*j actual 

^^performance " 
sub-steps 

c*g,j actual 

"knoDledge 
domain ^' 
teminal 
behaviors 



Performance on: 

CRITERION 
TESTS 



'FolloDing instruction 
or folloiLKng train- 
ing: 

'Test of criterion 
behaviors 



EXA/1PLES* 



la. ENGLISH 

'Choosing ft'^am ^ouA 
options tlic noLui 
mlBTTs in tlit ptuAal 



2a. INTERPRETING 
RADAR DISPLAYS 



'PAxicticing w/iGAe to 
look {^oK in(^oMnaXion 



la. ENGLISH 

'Givm a ptuAxit noun, 
AUpondiiv^ voith thz 
pKop^ji {^onm o{^ tixt 
vQAb ''to 6e" 



2a. INTERPRETING 
RADAR DISPLAYS 



-Practicing inteAp^eX- 
ing di^plau indicjx- 
tions 



'TakAJig a t^t on a 
6amptt of^ di^ptaif 
indications 

*These examples illustrate what constitutes: (a) '•preparatory" practice; (b) 
"criterion" practice; and (c) criterion tests. The examples do f>ot necessari ly 
illustrate subject matter or performance areas likely to be s'mu*atcd. 



la. ENGLISH 

-Given singalax and 
ptu/ULt nouns, some 
cncountzAzd during 
instAuction and soma 
not, responding uJith 
the propeA (^c^ 0(( 
the verb ''to be" 

2a. INTERPRETING 
RADAR DISPLAYS 
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EJ.2 

lOCNTlFlCATlON 
MATRIX 



CRITERIA FOR IDENTIFYING 
WHAT HICHT POTENTIALLY BE SIMULATED 



WHAT IS 
SIMULATED 



CRITERIA 



CRITERION INPUTS 
AND THEIR PROPERTIES 



Proper tie 8 of inputs: 
found on the job or 
found on teste 

''^htoh szre thr- Lnxeis for 
dis07n.rtir.at ions orA/or 
general izati one 
to he acquired 

' PhvricaJ prrpertiee : 
*Stze, chape, color, 
etc, 

'Location^ direction 
*Tir>e 

- Psycho logi ca I 
properties: 
* Concep tual, ynhclic 
* Pehavirral 



CRITERION ACTIONS 
AND THEIR PROPERTIES 



Properties of actions: 
vhtch are the basis 
for associations or 

action generalizatiare 
to be acquired 



' Physical properties: 
*Dtrectton or duration 
of movement, etc. 

' Psvcholociical 
properttee : 

* Conceptual 

* Behavioral 



CRITERION OUTPUTS 
AND THEIR PROPERTIES 



Properties of m4triits: 



found on the Job or 
found on teste 
vhich are the basis foi 
discriminations and/ or 
generalizations 
to be acquired 

^ Physical properties 
*Svze, shape, color, 
etc. 

* Location, direction 
*Tune 

' Psycholocfi ca I 
propertxes: 

* Conceptual, symbolic 

* Behavioral 



EXAMPLES 



INPUTS 
PHYSICAL PROPERTIES 
€.5. , bLip on nadax 

a poAtA. ailax 
d^^K^cX^cn at a 
paHl<cu£ctA fiaX^ 

These properties form 
the basis for discrimi- 
nations between 
alternative situations 
to be detected; mere- 
fore, if the decision 
to simulate wc '*e made, 
they wou Id be s i mu ) a t e d 
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PSYCHOLOGICAL PROPt'RTIEJ 

e . J . . paXitQ^ ft c ^ 

cccv^om^c <nd<ca- 

\/.\c rt jail 

These properties form 
the basis for discrimi- 
nations between 
alternative situations 
to be detected; there- 
fore, if the decision 
to simulate were made, 
they would be simulated 



ACTIONS 

PHYSICAL PROPERTIES 

e.q., hou) joA tht goU 
club -CA taken in 
the bact6i/oi.ng 
[dtpe^nding on 
cZub aAe.d) 

This action is 
associated with differ- 
ent conditions (how far 
ban is from hole and 
which club is used) 



PSYCHOLOGICAL PROPERTIES 

ne^n^o^ceirjent 
total '*-9no\j\nc\ 



These actions are 
associated with types 
of student behavior 



OUTPUTS 

PHYSICAL PROPERTIES 

di^^XxttaXt a 
chmlcal K^action 
having a di^txnc- 
tivt coloK and 
te,KtJuAe, 

These properties form 
the I ' s for a d i s- 
cri i.....dt ion between a 
correct and an incor- 
rect result of an 
exper i ment 



PSYCHOLOGICAL PROPERTIES 

patten on degree 
of( coopeAatAjon 
between hupeA- 
\;ij>0K and tho6e 
being ^apt^viJ^cd 



These properties form 
the basis for the 
determination of the 
correctness of the 
actions taken 



lOCNTlFICATlON 
MATRIX 



CRITEI^IA f09( DETEPtMINIWC WHETHER LOCtSTtCAL FACTORS HAKE 
SIMULATION OF CRITERION INPUTS, ACTIONS. OR OUTPUTS DESIRABLE 



FACTORS 
TO CONSIDER 


DOWNTIME 


COST 


DAMAGE/DANGER 




UB€ of critei^ on inpuf^ 


Use of criterion inputs^ 


Use of criterion inputs 




actions, or cuti uta 


actions, cr outputs 


actions, or outputs 




in trcinif%a or 


in training or 


in training or 












result in: 


result in: 


7*€sult in: 


CRITERIA 


^Vnavai lahilitif for 


-'High costs due to use 


• Physical dc^nger or 




regular operations of: 


or expenditure of: 


dcmage to: 




*'^ersor^el 




* People 




*Equipfrfent, objects 


* Equipment, ob^^cts 


* Equipment, objects 




* Space 


* Space 


'Locations 




* FefTurces (e.a* , 


* Fesources , materia Is 


* Resources 




utilities ) 




''Psychological danger 








or danage to: 








* People 


ROLE OF 
SIHULATION 


To keep necessary 
resources available for 
regular operations 


To keep costs of 
training down 


To prevent daitger or 
damage to people, 
th i ngs , etc. 



EXAMPLES OF THE THREE CRITERIA 
E.1,2 FOR DETERMINING THE NEED TO SIMULATE 



EXAMPLES DOWNTIME COST DAMAGE/DANGER 



EXAMPLES 


Our i ng 
CRITERION PF(ACTICE 
or during TESTING 


Dur i ng 
CRITERION PRACTICE 
or during TESTING 


Dur i ng 
CRITERION PRACTICE 
or during^ TESTING 


e.Q* , H an actual 
(U^einb/f/ tint 

tntiAfr^na o*i ion 

it uKfutd KtbuJtt 
in itk unavoAJt" 
ab4MJj4 ioK 
fiegutoA. pfioduc- 

Dur i ng 
PREPARATORY PRACTICE 


e.p., tojiqeX pfiactxce 
Aixooting at 
actual naval 

VPA6P16 iA}Cul(i 

fiPAult in 
pfLokibiJLive co6t^ 

Dur i ng 
PREPARATORY PRACTICE 


MoitAnci on actual 
cuAtomeAM OA 
cKittnAon pnac- 
tAce 01 ^01 

ItjbtinQ puKpOAC6 

m<.akt Ktjbixtt in 
Ij066 ofi cu6tom^A6 

Dur i ng 
PREPARATORY PRACTICE 


C.l* , i^ at\ actiuil 

uMtd du/Ling 
tJuUn4,n/g a 
u^nagvi, tktKt 
rMht b« tittle 
01 no pKoducttvi- 
tu oi the Ataii 
diiKino that 
pCA4.od 


c,p. , if, htxidcntM 
[pAucholoqi^ , 
biologti] i^o K'c ie 
net U9t (iUllu 
txOAJitd M)e^fc tc' 
u^t txpvUmtntjal 
ajujnajU iapid tut 
thtm up ) , tJuM 
might Kt^uJit in 
necdlt^i^l'f ^uqh 
tAxUfVLng ccAlM 


e*a. , 4.^ an actual 

patient voexe iued 
duAlnci the. 
pKtpoAatofLu 
tAOAjiAJig o fi a 
mvlicAl Atudtnt 
{btioKt He hud 
^iittu ItoKnejd 
hous to pen^oKm 
AuA^eii/), th>u 
miahX KeMult in 
hoAjn to the 
patxtnt 



lOENTSFtCATlON 
MATRIX 



Cf^lTEKIA FOR IDENTIFYING THREE DEGREES OF SERIOUSNESS 
BASED ON EACH LOGiSTICAL FACTOR 



LEVELS OF 
SERIOUSNESS 



SERIOUS 



DOWNTIhE 
Cr i ter i ^ 



Unava I ) ab ' 1 i ty of: 



People 
£qu i pment 



tqujpment \ 
Materials / 



Space 
Etc. 



COST 
Criteria 
Expense of us i nq 



People 
Equ i pment 
Mater i a 1 s 

Space 
Etc, 



DAMAGE/OANGtK 
C r I ter t a 



P i Sk to : 

Pcop le 
Equ i prnent 
Mat c r i a 1 s 

Space 

Ftc. 



-Of najcir consequences 
tc nomal orerctions 
cr functicntK^ ; 

- Xc sutst: tutee are 



AVERAGE 



-Of moderate 
ccnsequencee to nomal 
ope7*ations or 

functioning i 

'A few eubetitutee are 

avaz table 



7 f r 



NEGLIGIBLE 



•0/ little consequence 
tc nomal operations 
or functioning; 

- Mjrrv substitutes are 
available 
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EXAMPLES OF THREE DECREES OF SERIOUSNESS FOR EACH LOGISTICAL FACTOR 
AND ASSOCIATED DEGREE OF NEED TO SIMULATE 



EXAMPLES 



LOGISTICAL 
FACTORS 


DOWNTIME 


COST 


DANGER/DAMAGE 



DEGREE 
OF SERIOUSNESS 



SERIOUS: 

High Need 
to Simulate 


e.g. , appti4ln^ a 

to a K^OLKck 

The uf^e of an actual 
computer durtnq testing 
or criterion practice 
or preparatory practice 
might tie up the 
computer, making it 
unavailable for other 
act i vi t ies 


e.g., dcAtcX^nci a TV 
tion 

Use of actual TV pro- 
duction facility during 
practice training w#ould 
resul t in h i gh per 
trainee costs 


e.g., iandcng a plant 
on a cajfjUtK decfe 

Use of actual carrier 
deck during preparatory 
practice might lead to 
serious accident or 
damage to carrier 


AVERAGE: 

Medium Need 
to S i mtilate 


e.g.. applu<.m cjLi66' 
^oom manageyntnt 

Teacher practice of 
classroom management 
techniques with an 
actual class might to 
a moderate extent take 
the class away from 
regu 1 ar act i vi t ies 


e.g., 'Cru:eAv<€k''Crtg the 
pubtic ioK 
potting puKpcti^ 

The use of actual paid 
subjects during prac- 
t i ce wou 1 d be 
moderately expensive 


eg., dfKv<nQi an 
atttcmiob-cf e 

Use of an actual auto** 
particularly in 
criterion practice or 
in testing**is not 
likely to be highly 
dangerous 


NEGLIGIBLE: 

Low Need 
to Simulate 


e.g. , oue/iaotg a j^Aif^ 

Practicing threading an 
actual projector is not 
likely to lead to 
downt ime , part icu lar ly 
if It's not in constant 
use 


e.gw , devtlopina 
pkotog^phA 

The use of actual 
photographs and devel- 
oping liquids even 
during preparatory 
practice is not likely 
to result in very high 
costs 


e.g., pe Yf5o>^mx.iif? 

men/A 

Carrying out most 
experiments with actual 
chemicals is not likely 
to be dangerous 
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tOCNTlflCATION 
MATRIX 



CHITCRIA roH OtTERhlNINC WHETHtR I NSTHUCT lOHAl FACTORS 
HAKE SIMULATION OtSIMBLE 



TACTOHS 
TO CONSIDER 



CRITERIA 



ROLE OF 
SIMULATION 



INABILITY TO 
SAMPLE 



'kfaiting for the 
tro^tan^cus occurrence 

of inpute fond the 
acttcnff aesoeinted 
with them) requiree a 
long tir^c for al I 
relevant input9 tc he 
sampled and used in 
training 

'Some inpute Juet do 
net epontaneouely 
occur very often (yet 
are relevant and/or 
iirrportant ) 



INABILITY TO 
STANDARDIZE 



'Waiting for the 
epontan^oue occurrence 
of inpute doee net 

guarantee th^ir 
appearance with all 
relevant properties on 
the baeie of which 
diecriminationa cr 
generalizations can 
he made 

-Difficu<!t to standard- 
ize training for all 
trainees with key 
propertiee 



INABILITY TO 
MANIPULATE 



-Hot possible tc 
chjonge or alter 
criterion inputs (and 
aesoriatfid actions) 
in order to make 
learning easier 

'Not possible tc 
rresf 'it criterion 
inputs because theu 
are unobservable 



To sample otherwise 
unavai table relevant 

criterion inputs 
during traininq 



To have key properties 
of criterion inputs 
adequate I y represented 



To permit chanqinq the 
nature of criterion 
inputs to ma^e 
preparatory t rain i nq 
eas ier 



£.1.2 



EXAMPieS ILLUSTRATING EACH OF THE THREE INSTRUCTIONAL CRITERIA 
FOR DETERMINING THE NEED FOR SIMULATION 



F XAMPLES 





the <ntQAn^h4.p 


c . g . > X « t\ai¥u 


e.Q, , 4.ri tAoifung nixdai 






elecXAonic 


OpeAOtOKA to 




mcdccal ttudtrU, 


tAoublej^kootAjig , 


A^nteApneX dA^plau 




4.t u)ould take, a 


<t mJLgkt be 


pattP'^nA , A.t man 




ionq tAjne ^CH 


neceMhOAu tc 


be ncce^6afni to 




actual patxent^ 


horiulate keu 


ContAO&t in a 




a'>c>t»'» late CcndA- 


relevant Aumptcm/i 


^4jnultar.cou6 


EXA^^PLES 


tAoni to tuAn up 


i^otatAOin fnom 


p^e^eritaticn 




bif tkemeiveAt 


otkQA dut^actofiA 


h^qhiu hAjnitaK 




ie.Q' t plague) 


ivk<ck u)culd 


patteAru uih^c»f\ 




h imitation 


ctheAu.''Ue occua 


have to be | 




htm^'tom^ mo^if 




iU^tArau^ *^hrH , 




theAcicie be 


h<tuatic¥[ ii'cnc 


In the CAiteK^on 




neceA6a\Lf <n 




ii'Ltuation, then 




tJuu.n4ng 




occult onli^ 




P.O., <n dJuveA tAaxn- 
<ng, tKOArung <n 
the actual mKld 
ffujQ^kt Ke^ujiAe 
to no e A tAOA^n^na 
duAOJUjoru if. 4Jt 
(A)eAe KtQUAjied to 
i*>cut ^ofi all 
pc6&<bl€. dA>(.v4^ng 




6 tnglu; theAeiohe 
6<mulati on ucould 
be needed tjo 
provide the 

contAOAt (or one 
tcAeen AucceA' 
6 ivelu OK on t\A'o 
bepoAoXe hCAeenh] 




tAtnatACifi^ o\ 








dAASJinQ condt' 








txcn^ to occuA 








4 pcrUane.oa6lu 








i'L.e. , OCCliA bu 

themelve^ 1 
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CRITERIA FOR IDENTIFYING THREE DECREES OT 5CRI0U5KE5S 
BASED ON EACH INSTRUCTIONAL FACTOR 



IDENTIFICATION 
MATRIX 



1 rwri C AC 
LtVtL^ UP 

SERIOUSNESS 


SERIOUS 


AVERAGE 


NEGLIulBLF 


''SAMPLING*' 
Criteria 


^Some criterion inputs 
rarelu occur; 


^Some criterion inputs 
occur with moderate 


'All criterion inputs 
occur frequent li^ 


UnavaMabi 1 i ty of 
criterion Inputs 
for use 
in L »• 1 •* 1 


^Waiting for their 
BpontaneauB occurrence 
would require a long 
tvfte 


frequency 

^Waiting for their 
epontaneoue occurrence 

moderate crtount of 
time 


'Waiting for their 
spontaneous occurrence 
ixmld require little 


"STAWOAROIZATION'' 
Criteria 


^Waiting for epontane^ 
OU8 occurrence of 
all propertieB ie a 
major problem; 

^Would eeriouelif 
interfere with 
learning 


'Waiting for epcntane^ 
oue occurrence of 
all properties ie a 
moderate problem; 

'Would moderate In 
in i erf ere vith 
learning 


'Waiting for spontanea 
ous occurrence of 

all properties is a 

minor vroblen; 

'Would npt^ interfere 
with learning 


Unaval labi 1 1 ty of 
properties of 

criterion Inputs 
to be Included 
in training 


••MANIPULATION" 
Cri teria 

Inability to 
alter or present 

criterion inputs, 
actions, or 

outputs 


^Coneiderable problem 
in overcoming learning 
difficulties (regard-- 
ing dieciriminatione , 
generalizatione, or 
aeeociationoJ 


'Moderate problem in 
overcoming learning 
difficulties (regard' 
ing discriminations , 
generalizations, jr 
aseociatione } 


'Little problem in 
overcoming learning 
difficulties (regca^' 
ing discriminations, 
generalizations, or 
associations) 



la 
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EXAMPLE 



FACTORS 


SAHPLING 


STANDARDIZATION 


MANIPULATION 


TO CONSIDER 







DEGREE OF 
SE RIOUSNE SS 



SERIOUS: 

High Need 
to Simulate 



e.g., dbt/ionomoA hoA 
to ob^CAi/e and 
mafee KzcoKdt 

Tne infrequent occur- 
rence of eclipses makes 
simulation (f i Im, 
animation , photographs) 
necessary to train the 
as t ronome r- t ra i nee . 



e.g., a. -ceacKeA hoA to 
fae abtz to Kzcoq- 
nizz tocixLt and 
motional 6tfmp- 
tomt in the. 

Training cannot wait 
for them all wi th all 
relevant properties 
present to show up by 
t hemse 1 ves . S 1 mu 1 atJon 
(e.g. , f i Im) al lows 
sampl ing of al 1 rele- 
vant types and al 1 
relevant properties 
that hc^p Identl fy 
problems . 



e.g» , a mzdJicjaJi 

dixignDtiA o(^ a 
bejugn on. maZigi' 
nant CLondiXJjon 
depencti on being 
ob^e to diJiCAAjrUr 
note be^een 
highlu timUjOA 
appca^ng At/mp- 
tofn6 

It is not possible to 
[nanipulate conditions of 
actual patierils. Simu 
lation (in photographs 
or in print) allows wide 
differences to be 
created and gradually 
narrowed so that the 
difficult discrimina- 
t ions can be made. 



AVERAGt: 

Medium Need 
to Simulate 



e.g., the imitAacXJic:%Jt 
deveZopeA ha& to 
intvip^zt yjoxioiHi 
patXeAn^ o^ te^t 
Ke/>ult& KeilecXr 
ing on the ade- 
quacy oi hiM 
in^ViacAxonal 
mateAAXil^ 

Learning to interpret 
results depends on 
be?rig able to see the 
variety. In actual 
settings this might 
take a fair amount of 
t i me . Con t r I ved (s i mu- 
lated) results can 
solve this problem. 



NEGLIGIBLE: 

Low Need 
to Simulate 



e.g., the 6tadzrt oi a 
l^oKtign tanQuage 
fcoA -Co have p^acr 
tice in tAanAlatr 
ing combinations 
oi "he/' "Ahe/' 
and "It!' and the 
veAb ''to be.'* 

These occur often 
enough by themselves 
In most books without 
the need to simulate 
such situations. 



e.g. , devetopeA o/J 
pfio>CogAixpfi& 
to be able to 
distingiuish 
beXi^een oveAex- 
po6ed and undeA- 
exposed photo- 
g^p/iA . 

A sample of actual 
photographs containing 
all relevant properties 
on which the distinc- 
tion is to be made can 
be readily obtained an 
used in training or 
that can be standard 
for all trainee- 
developers. 



e.g., a 71/ AepaJjumn 
has to dJjagnose 
diiieAentiaJUu 
beJd^een condiXionSi 
which oAe gAosstu 
difi{^eAent aji 
cAiteAion 
siXjujcuAX)nA . 

There Js no need to 
manipulate syrrtptoms 
from wide to narrow 
differences. The gross 
differences themselves 
can readily be created 
and presented on an 
actual TV set. 
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JOB PROCEDURES 





page 


SUMMARY OF JOB PROCEDURES 




Evaluating adequacy of 
assessment of need to simulate 
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STANDARDS 
MATRIX 



CRITERIA FOR DETERMINING ADEQUACY 
OF ASSESSMENT OF NEED TO SIMULATE 



PROPEKTi ES 



CRITERIA 



COMPLETENESS 



'An entru of: 

S for SERIOUS 
A for AVERAGE 
I! for NEGLIGIBLy 

*Fov each logiGtical factor: 

Downtime J cost, danger 

*For each instructional factor: 

Sampling, Gtandardir.ation, 
manipulation 



CROSS-REFERENCING 



'Each simulation form can be 
ci^orcd vith the task analysis 
form on which it is based 

'Cross^rcfc^ry^iy^o is by lesson 
number and objective number 
(forrn containing statement of 
objectives also stored vith the 
task analucic form) 



ERIC 



25 



h- 

<: 
-J 

=3 
2: 

«/> 

00 o 
-J 

=> o 

i/> UJ 
LU UJ 

oc z 

u. u. 
o o 

o «/> 

> UJ 

o z 

oc %A 

o z> 

o o 

UJ — 

a: 

UJ 

u. </> 
o 

u. 
UJ o 
-J 

§ UJ 

X 

UJ {/> 

{/> 

UJ 

{/> 
{/> 
<r 



< 
o. 



s s 

O < 

2 ^ 

< o 



X 



CM 



< 
X 

Ui 



. r 
t 1 



I! 































1 

I 


' II 

t 


> II 

\ • 


» 

1 

? 









































Mi? 



I 



I t I 
I 



1 1 



L i. J J 



II 



« II 
I 



t 'I I 1 li'L 

H ! ! ' i 1 i 

• i III 



1 1 




1 • 







r 


1 







26 




o 

ERIC 



27 



PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


^ — ^ — 

A deaieicm whether or not to use Bvriuiation of the 
criterion behavior. 


WHAT YOU WiLL 
WORK FROM 


(1) Pattern of ratings (top portion of FORM E,I(l) 

on Instructional and logistical factors Irdlcating 
the need to simulate. 


WHAT YOU WILL 
DO 


(I) Decide whether to simulate based on the seriousness 
of the need to simulate. 


FORMS YOU WILL 
USE 





o 
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INPUT 



DESCRIPTION OF Sub STEP 



Pattern of ratings of 
need for siroulaticn 
on FORM E.l(l) 



Vll 



EJ.3 



ACTION 



OUTPUT 



Inspect pattern and 
decide whether to 
siiT.ulate 



viii 



Simulation decision: 
yes/no 



ix 



Juh Aid C^unleius 

CRITERIA FOR 4 

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE 





-MATRIX: When 
to simulate . . 31 







RcquirtHi Materuls 



STEP 


* 

STEP 


BLANK FORMS 






Top portion of 
FORM E. I(I) 


E. 1.2 
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Sub- STEP I 



JOB DIAGRAM 



INPUT 



pattern of ratinps cf 
need for simulation 
on FORM E.l(l) 



vii 



ACTION 



OUTPUT 



Inspect pattern and 
decide whether to 
sirrvzlate 



viii 



Simulation decision: 
yes /no 



ix 



Instruct ional Factors 

•Any one at A or S 
levels of seriouness 



Log! St i ca I Factors 

"Any one at S level 
of seriousness 

'Any two at A levels 

VI i .a 



Plan to simulate 



vM i .a 



Decis fon about 
simulation: 

YES 



ix.a 



inst ruct iona I Factors 
' No factor at A or S 

Logistical Factors 
■ No factor at S 
' Less than two at A 

vi i.b 




Decision about 
simulat ion : 

NO 
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E.1.3 

DECtStON 
MATRIX 



DETERMINING WHETHER TO SIMULATE OR 
OR WHETHER TO USE CRITERION INPUTS, ACTIONS, AND OUTPUTS 





INSTRUCTIONAL FACTORS 


INSTRUCTIONAL FACTORS 


CONDITIONS 


-Any one factor at levels 
•A (averacie ) , or 
•S (serious) 


-No factors at level A or at 
level S 




LOGISTICAL FACTORS 


LOGISTICAL FACTORS 




-Any one factor at level 

• C ( r ^ f t r^t ,r \ 

-Any two (or more) factors at 
levc \ * 

•A (average ) 


-No factors at level S 

-Less than two factors at level A 


ACTION 
TO TAKE 


PLAlv' TO 

smvLATi: 


DO NOT PLAN 1 
TO SIMULATE 1 



^Judgment enters in decicions based on any of theae pattcrne, hut partiaulccrl^j 
on tht'a pattern. 
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STt^ [.1 





IDEf^TlFIED 


Pi RFORMED 


PRODUCED 


FORMS COMPLETED 




Size of uini t for 








E.1.1 


simulation plans 









E.I.? 



Lo9istic*l or 
i ns t ruct * ona 1 
factors suggesting 
need for simulation 


Rated need for 

S i mu 1 at i on 




Top portion of 
FORM F. 1 (1 ) 




- 


Made decision 
v^^hether to simulate 









I 




Plan type of simulation to be used (when needed). 



identify f ror. task analysis diagrams anc frotr, mode analysis result: 
key properties of inputs, actions, or outputs vt} ch require 
siirulation. Heccrd results. 



?lan ara record the sinulation of inruts, -tcticns, and outputj^. 



r.2.3 



'>lect a sir.ulation plan which both r.eotrr. instructional n^^edr^ and 
does not create an unacceptable logistical hurdf^r. • 



3^ 



STEP 



RcsMlts of: 

-Task analysis 
•Mode analysis 
-Identlficatlor of 
simulation needs 



OVERVIEV^ 



ACTION 



OUTPUT 



Plan alternative ways 
to simulate and make 
a final selection 



Cost effective 
simulation plan 



E.2.1 



1.2.2 



1.2.3 



Decision to simulate 
♦ 

task and mode analysis 
f oras 

♦ 

simulation fomi 

FORM E.Kl) i 



Reason for simulation 
need 

task and mode analyses 

iv 



Alternative simulation 
plans on Form E.l(l) 



vii 



Identify and record 
relevant criterion 
properties on 
Form E.ld) 



ii 



Plan alternative types 
of simulation to meet 
simulation need 



Assess logistical 
burden of implesnenting 
simulation, and select 
moat cost effective 
plar consistent with 
instructional needs 

viii 



Record of criterion 
properties requiring 
siinulation 



iii 



Simulation 


which is 


either similar to or 


diss imilar 


frcBi 


criterion , 


depending or 


reason for 


simulation 


need 


vl 





Cost effective plan 
for fiirauiation 



ix 




STEP 



PAGE INDEX 



CRITERIA FOR 
IDENTIFYING INPUTS 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRI X: What 
should be 

simulated ... hi 


-MATRIX: What 
to record ... ^3 


-MATRIX : Adequacy 
of i den 1 1 fi cat ion 
of cr i ter ' on 
properties . • ^5 


FORM E . 1 ( 1 ) 

SUMMARY OF 
PROCEDURES . . . kk 




-MATRIX: Nature 
of simi lari ty . , 5^^ 

-MATP'X: Nature 
of 

dissimilarity . .58 


-MATRIX: Aim in 
simulation . . . 52 

-MATRIX: Mow to 
produce s imi lar i ty 
or dissimi lari ty 
in simulat ion • 53 


-MATRIX: Adequacy 
of simulat ion 


FORM E.I (1) 

SUMMARY Oh 
PROCEDURES ... 60 




-MATRIX: 
Assess 1 ng 
logistical burden 
of a 1 ternat i ve 
s inu fat ion 


-MATRi::: 
Select ing 
the final 
s i mul at i on 


-MATRIX; Adequacy 
of selection 
of simulation 


SUMMARY OF 
PROCEDURES ... 70 



E.2.1 



E.2.2 



o ■ 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


An identification of the properties of the cr^iteri^on 
behavior which require simulation. 


WHAT YOU WILL 

W VJ K l\ r KKJFA 


(1) Task analysis forms 

(2) Mode analysis forms 


WHAT YOU WILL 
DO 


(1) Identify the properties of the criterion behavior 
which need to be simulated. 

(2) R -ord these In the middle column of FOPM E \ (\\ 


FORMS YOU WILL 
USE 


FORM E.ld) middle column for Identifying pro- 
perties of criterion behavior to be simulated. 
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DESCRIPTION OF Sub-STEP 



INPUT 



DeciGion to r, ii»r.i I »ii n 
+ 

task and mode nn'» 
forms 

+ 

simulation fortti 

FORM E.1{1) 1 



ACTION 



Identify and record 
relevant criterion 
properties on 
Forrn E.l(l) 



ii 



□ 



OUTPUT 



Record of criterion 
proi)ertie5 requiring 
simulation 



Job Aid Contents 



ill 



CRITERIA FOM 

JDENTIFYmc; INl*»nS ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Whnt 
should be 
simulated * • • 





-MATRIX: What 


. 'O 


-MATRIX: Adequacy 


FORM E.I (I) 


! 




to record . . 


of identification 


SUMMARY OF 
PROCEDURES . , 








of criterion 
properties . . . 













Required Ma(eri;ils 



Decision to <»l""ulate 



irniALS 

STEP 


COMPLET"ED FORMS 

STEP 


BLANK FORMS 


ilate 


E. 1.3 


Top portion of 
Form E. 1 (1) 


1 

E. 1.2 


Middle column of 
Form E.l (1) 
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Sub-STEP 



INPUT 



Decision _to simulate 

task and mode analysi?^ 
foras 

simulation form 
FORM E,l(l) 



JOB DIAGRAM 



ACTION 



OUTPUT 



Identifj^ and record 
relevant criterion 
properties on 
Form E.l(l) 



il 



Record of criterion 
properties requiring 
simulation 



iiil 



Properties of INPUTS 
which form the basis 
for di scri mi nat i ons 
and genera I i zat i ons 
regarding INPUTS 



i.a 



Identify and record 
in INPUT row 



i i .a 



Record of properties 
of INPUTS requiring 
s imutat ion 



lii.a 



Properties of ACTIONS 
which form the basis 
for associations 
between particular 
ACTIONS and particular 
INPUTS 



i .b 



Identify and record 
in ACTION row 



( f.b 



Record of properties 
of ACTIONS requiring 
simulat ion 



ILLiL 



Properties of OUTPUTS 
which form the basis 
for discriminations 
and genera I i zat i ons 
regarding OUTPUTS 



Identify and record 
in OUTPUT row 



Record of properties 
of OUTPUTS requiring 
s imulat ioR 



in.c 



JOB PROCEDURES 





page 


Identifying what should be 
s imul ated 




Properties to be recorded 
on s imul at i on form 




SUMMARY OF JOB PROCEDURES 


a; 


Assessing adequacy of 
Identification and recording of 
properties to be simulated 
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E.2.1 

IDENTIFICATION 
MATRIX 



CRITERIA rOR IDENTIFYING WHAT SHOULD BE SIMULATED 



WHAT IS 
SIMULATED 



CRITERION INPUTS 
AND THEIR PROPERTIES 



CRITERION ACTIONS 
AND THEIK PROPERTIES 



CRITERION OUTPUTS 
AND THEIR PROPERTIES 



CRITERIA 



EXAMPLES 



Properties of inputs: 
found on the job or 
found un teste 
which arc the basis for 
discriminations and/or 
generalizations 
to be acquired 

- Physical properties: 
• Si ze, shape, co lor, 
etc. 

'Location, direction 
*Time 

- Psychological 
properties: 
* Concep tua I , syrnho lie 
•Behavioral 



p}^opertic3 of actions: 
vhich are the basis 
for associations or 

action generalizations 
to be acquired 



- Phycioal properties: 
'Direction or duration 
of movement, etc, 

" Psycho I oq i ca I 
properties : 

* Conceptual 

* Behavioral 



Proj^ertics of outputs: 
found on the job or 
found on teste 
vhich arc the basie for 
discriminations and/or 
generalizations 
to be acquired 

- Phhcical properties: 
' Si zc, s h^pc, CO lor , 
etc. 

* Location, direction 

- Psychological 
properties : 

• Conjep tuc I , eymho lie 
*Behaincral 



INPUTS 

PHYSICAL PROPERTIES 

c. p. , btip on KadcLK 

AC/teert moving in 

diAectio n at a 
pa/itiaftcLA KjoXt 

These properties form 
the basis for dtscrlmi- 
nat Ions between 
a I tcrnat, i ve s i ttiAt I ons 
to be detected; there- 
fore, if the decision 
to simulate were made, 
they wi'yid be simulated 

PSYCHOLOGICAL PROPERTIES 

p.conomtc indica- 

u)ho legale, pK/^c^ , 
C06t oj^ Liyjing, 

These properties form 
the basis for discrimi- 
nations between 
a I ternat i ve s i tu<)t i ons 
to be detected; there- 
fore , i f the deci s i on 
to simulate were made, 
they would be simulated 



ACTIONS 

PHYSICAL PROPERTIES 

c.p. , fio«' jaK Hie gioti 
dub -C4 taken in 
the backi>u)ing 
{depending on 
cjub u6ed) 

Thi s act ion is 
associated with differ- 
ent conditions (how far 
bal I is from hole and 
which club is used) 



PSYCHOLOGICAL PROPERTIB 

e.g., teachcA deliveAu 
o<( KZAnf^oKCOment 
fiOK bekavioK v6. 
total ignoring 
oi behavi-oK 



These actions are 
associated with types 
of student behavior 



OUTPUTS 

PHYSICAL PROPERTIES 

e.g., di/ttiJitcLte oi a 

chmicjil KeacXion 
having a diAlinc- 
tive colo^ and 
textuAc 

These properties form 
the basis for a dis- 
crimination between a 
correct and an incor- 
rect result of an 
experiment 



PSYCHOLOGICAL PROPERTIES 

e.g. , patteAn ok degree 
ofToopcAo/x 0 n 
between 6uvca- 
vi/iOK and t^'^he 
beting ^upc-^vi/^ed 



These properties form 
the basi s for the 
determination of the 
correctness of the 
act Ions taken 
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E.2.1 

DECISION 
MATRIX 



DETERMINING WHAT PROPERTIES TO RECORD 
ON SIMULATION FORM E,l (D 



CONDITIONS 


Properties of 
CRITERION INPUTS 
to be recorded 


Properties of 
CRITERION ACTIONS 
to be recorded 


Properties of 
CRITERION OUTPUTS 
to be recorded 


ACTION 
TO TAKE 


Record properties of 
INPUTS identified in 
taek analysis and in 
mode analysis 

which form the basis 
for discriminations 
and generalizations 
regarding : INPUTS 


Record properties of 
ACTIONS identified in 
task analysis and in 
mode analysis 

which form the basis 
for associating a 
particular ACTION with 
a particular INPUT 


Record properties of 
OUTPUTS identified in 
task analysis and in 
node analysis 

which fom the basis 
for discrininations 
and generalizations 
regarding : OUTPUTS 



EXAMPLES 
OF WHAT 
TO RECORD 



e.g. 



(IcAectcon oft 



To enable learner to 
discriminate between 
situations involving 
forward and reverse 
bias in a diode/battery 
ci rcui t 



e.g. , amount of 
p^WAtue to 
exeAt in dA^tUng 
a tooth 

To enable learner to 
associate appropriate 
amount of pressure to 
exert for different 
types of tooth decay 
Condi t ions 



e.g., specific coloK of 
a chwiail tola- 
tJjon 

To enable learner to 
determine whether his 
result in an experiment 
is correct or not 
(discriminating between 
right and wrong color) 
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STANDARDS 
MATRfX 



CRITERIA FOR DETERMINING THE ADEQUACY OF 
THE IDENTIFICATION AND RECORDING OF CRITERION PROPERTIES 



PROPERTIES 



CRITERIA 



COMPLETENESS 



Identification of all relevant 
properties on vhich the following 
depend: 

-l>iscrifvinatiors and 
generalizations regarding: INFUTF 

^Associations bctU/een INPUTS and 
ACTIONS 

-ACTION generalizations 

^Discriminations anr^. 
generalizations regarding: 
OUTPUTS 



CROSS-REFERENCING 



'Each singulation form can be 
stor?d with the task analysis 
form on which it is based 

-Cross-referrncing is hu lesson 
number and objective number 
(form containing stater.ent of 
objectives also stored with the 
task analysis form) 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


Altcmatixw. cirndation plans all of which are accpahle 


WHAT YOU WILL 
WORK FROM 


(1) Identified need to make simulation similar to or 
dissimilar to criterion behavior. 

(2) Task and node analyses. 

Ck) Prnnortlcs Identified as requiring simulation. 


WHAT YOU WILL 
DO 


(1) Plan alternative types of simulation to meet 
Ident I f ied needs. 

(2) Record In rlqhthand column of FORM E.l{l). 


FORMS YOU WILL 
USE 


FORM E.1{1) righthand column — for recording 
alternative simulation plans. 
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DESCRIPTION OF Sub STEP 



Feason for *5iriUlution 
need 

«♦ 

task ar.d re Jo aralyros 



properties to be 

simulated iv 



ACTION 



OUTPUT 



Plan alturr.utivc tyrrr 




fir.ulation which ir. 


of sir.ulaticn to rrect 




either isimilar to or 


siriu.l at ion need 




disnir.ilar from 




► 


criterion, dei^endirr. on 






reason for sinulation 






need 


V 




vi 



CRITERIA FOR 
IDtNTIFYING INPUTS 



Job Alt) (\>ntrMls 



ACTION TO BE TAKEN STANDARD TOR OUTPUTS 



FORMS TO USE 



-MATRIX: Nature 
of similarity . . ^ 

-MATRIX: Nature 
of 

dissimi lar i ty . .58 


-MATRIX: Aim in 
s imu 1 at i on . . . ^2 

-MATRIX: How to 
produce similarity 
or d i 5s 5ni lar 1 tv 
in simulation . 53^ 
57 


-MATRIX : 

Adequacy of 
s inu lat i on 


FORM E. I (1) 
SUMMARY OF 

PROCEDURES . _ 60 





COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEI' 


BLANK FORMS 


Identification of why 
simulation is needed 


E. 1.2 


i dd le CO 1 umn ( n 
FORM E. 1 (I ) 


E.2. 1 


Ripht-hand column in 
FORM E. 1 (1) 
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Sub-S^EP 



INPUT 



Renccn for simulation 
need 

♦ 

task and r.od^-^ anal vi en 



IV 



JOB DIAGRAM 



ACTiON 



p]an alternative typos 
of simulation to meet 
cir-ulaticn need 



OinruT 



rirulntion vhich ic 
either sir^ilar to or 
disr^inilar from 
criterion, dcrendinr on 
rcancn for LU^ul^ition 
need 

vl 



Simulotion Needs : 

•To santple criterion 
s i tuat ion 

"To standardize 
cri terion si tuat ion 

•To manipulate inputs 
(otherwise I'nobscrv* 
able) 



1 V* a 



S J mu 1 at > on Needs : 

-To alter (manipulate) 
criterion situation 



i V. b 



ERIC 



Plan to make simulation 
situation and criterion 
s i tuat ion 

as nearly al ike as 
poss i blc 



v.a 



Plan to make simulation 
situation and criterion 
s I tuat ion 

different from one 
another 
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Plans for simulation 
aining for i dent i t y in 

-Mode 

•Type and nurrber of 
propcrt ies 

-Rea 1 i sm 



VI 



Plans for simulation 
aiming for d i f ference 
in : 

-Hode 

•Type and number of 
propert i es 

"Rea 1 i sm 



V i «b 



BACKGROUND lUFORMATiON 





page 


Deternining how to simulat<* so as 
to meet instructional go^ils 


52 


How to produce similarity between 
simulation and criterion standards 


53-56 


Hou tu pl^n for dcviationts in 
s i mi 1 ar i ty between s imul at ion 
and cr i te r i on s i tua t ion 


57 


Nature of di ss ini 1 ar i ty betv/een 
sinuiation and criterion situation 


58 











DECISION 
MATRIX 



DETERMi;>IING HOW TO SIMULATE 
SO THAT INSTPUCTIONAL GOMS CAN BE MET 



GOALS 



ACTION 
TO TAKE 



OUTCOME 



INSTRUCTIONAL GOALS 

1. To sample criterion inputs 
that would otherwise not occur 
often enough or soon enough-- 
on a spontaneous basis 

2. To standardize properties of 
cr i ter ion inputs presented 
during training 

3. To manipulate (i .e. , present) 
criterion inputs (which other- 
wise might be unobservable) 

LOGISTICAL GOALS 

1. To avoid down t imp that would 
occur from use of criterion 

s i tuat ions 

2. To avoid high costs that would 
result from use of criterion 

s ' tuat ions 

3. To avoid danger/damage that 
would result from use of 
cri terion si tuat ions 



Strive for SB!ILARITY between: 
Simulated and criterion INPUTS 
Simulated and criterion ACTIONS 
Simulated and criterion OUTPUTS 



Makes transfer from s imulated 
practice ^o performance in 
cri terion situation possible 



INSTRUCTIONAL GOALS 

To manipulate (i.e,, alter) 
criterion inputs or actions 
in order to make learning 
eas fer 

-Adding or subtracting 
propert ies 

•Changing the number of inputs 
(e^g, , subtracting) 

-Changing degrees of 
propert ies 



Arrange for DISSmiLARITY between: 
Simulated and criterion INPUTS 
Simulated and criterion ACTIONS 
Simulated and criterion OUTPUTS 



Makes learning during preparatory 
practice ecSier 
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E.2.2 

DEcrsroN 

MATRIX 



DETERMINING HOW TO PRODUCE SIMILARITY OR DISSIMILARITY 
BETWEEN SIMULATED AND CRITERION SITUATIONS 



CONDITIONS 


Ins t ruct iona 1 or logi s t i cal 
need to produce 

SIMILARITY 

between simulated and 
criterion situations 


Instructional 
need to produce 

DiSSIMILARITY 

between simulated and 
criterion situations 


ACTION 
TO TAKE 


•-Make properties of simulated 
inputs^ actions J, or outputs: 

as nearly identical as possible 
v>ith criterion inputs^ actions^ 
or outputs 

•Identity of mode 

•Identity in number and type of 
properties 

•Idr.ntity in realism 


-CJvange pi^opcrtias of criterion 
inputs J actions^ or outputs: 

•Change in mode 

•Change in number of properties 

•Change in realism 

•Making the simulated and the 
cnterton svtuatton dvfferent 


SEE EXAMPLES 
ON PAGES 


55 


56 
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L.2.2 

IDENTIFlCATtON 
MATRIX 



CRITERIA FOR IDENTIFYING SIMILARITY 
BETVEEN SIMULATED AND CRITERION INPUTS, ACTIONS, OR OUTPUTS 



TYPE OF 
SIMILARITY 



CRITERIA 



EXAMPLES 
or SIMULATION 
WHICH IS 
SIMILAR TO 
THE CRITERION 



Si mi lar i ty in 
MODE of 
inputs, actions, or 
outputs 



Simulated mode is made 
ae nearly idcntii^al 
viiJi criterion .node 



INPUT/OUTPUT 
MODE 

" Verba l/non-vcrba I 

'Physical/conceptual/ 
behavioral 



ACTION MODE 

^Recognition/editing/ 
production 

'Perccptual/notor/ 
voca l/eub-voca I 



INPUT MODE 

*SpotQn flench 
llo bo, und2A6tood) 

■ Simulated input i 

'^zccAdtd F^enc/i Itnpc) 

Mode of ir.puts is 
s imi 1 ar ; i nput s are 
both oral/audio 



ACTION MODE 
' CK/XoAA-on acJtcon'* 

' SamtaXed act^ion' 

•R^coAdA fi^pti^ on tape 

Mode of action is 
similar: producing 
an era 1 reply 



Similarity in 
NUMBER AND TYPE 
OF PROPERTIES 
of Inputs, actions, or 
outputs 



The nunhcr and types of 
properties built into 
simulation is as nearly 
identical irith those in 
criterion situation 

INPUT/OUTPUT 
PROPERTIES 

^Physical properties: 

*i>izc, shape, color, 
etc* 

''Psycho logica 1 
properties : 

• Concep tua l^ symbo lie 
*Behai^ioral 

ACTION PFOPERTIES_ 

"Physical properties: 

* Direction, duration, 
etc* 

'Psychological 
proper tien : 

* Ccr.ccpt ^al/behavioral 



INPUT PROPERTIES 

' CfuX^Axon input' 

*Skapt and colon o^ 
tjjpe ofi IcMve 
{to be idaitif^izd] 

- Simulated input'* 

*ColoK photograph oi 

Simulat ion presents 

♦t,.-^. 1,^.. — ^^^^t-: 

ACTION PROPERTIES 

- CfiitQAA.on action- 

•Wafl?e6 thz ti{pe oi 
Itai 

- Simulated action'* 

*Ncme^ the, type, oft 
l^i 

The manner of 

I den t i f i cat ion is 

the same 



Similarity in 
DEGREE OF REALISM 
of Inputs, actions, or 
out put s 



Simulated and criterion 
situations share the 
same degree of realism 



irWVT/OVTPVT 
REALISM 

'Realism of: 

* Objects 

* People 
*F\)ents 

Actual vs. reproduce 
tions 



ACTION REALISM 
-Physical realism 
'Psychological realxsm 



REALISM OF INPUTS 

- CfiiXejUon input: 

*Cu6tomeAjb at taleM 
countcA 

- Simulated i^pLit' 

*kctoM at haloM 
countcA 

Simulation involves 
"1 \ ve** people 

REALISM OF ACTIONS 

- CniXcAion actijon: 

he. ioant6 to knotAj 

' S<malat(Ld action: 

*TeJLIjb actoK uJhat he, 
i/)ant& to biottJ 

Both involve *'l i ve" 
performance 
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EXAMPLES OP SIMULATION VARYING IN THE DEGREE OF SIMILARITY TO THE CRITERION: 
SAME CRITEr,ION EXAMPLE USED THROuaHOUT, I.E., "TEALHER USE OF CONTINGENCY MANAGEMENT TECHNIQUES" 



EXAMPLES 



DEGREE OF 
SIMILARITY 


> 


HIGH 


MEDIUM 


LOW 


Inpiits 
MODE Action 
Outputs 


CRITERION SIMULATION 

Desirable stu- ActoH^ dU- 
dent behavior ptdulngt 

Delivers ActoKA 
verbal praise piXLUinq 

Change in stu- Ckdngc in 
dent behavior behdvio^ 

6tudtnt actofu 

bimulation preserves visual 
mode of inputs/outputs and 
verba) /product i on mode of 
acL i ons . 


CRITERION SIMULATION 

Desirable stu- ActofiA dii- 
dent behavior pla.U4.ng 

de^VLabte. 

bdiavio^ 

Delivers on 
verbal praise pape^- -t^'ka^t 

6k^ Mould 6ait 

Change in stu- VeAbal ^ecd' 
dent behavior back 

provided 

There is a deviation in mode 
of action and of output. 


CRITERION SIMULATION 

Desirable stu- ^CAbal dezc^iip' 
dent behavior tion o{\ d^iK- 
able student 
behav4.cfi 

Delivers Wnxte^ on 
verbal praise papZA—what 
6 he uK^uld tau 

Change in stu- VeAbal ieed- 
dent behavior back <A 
pfiov'tded 

V i sual /nature of input/output 
is changed; ora! action is 
changed to writing. 


Input s 

NUMBER/ 
TYPE OF 
PROPERTIES 

Act ion 
Outputs 


CRITERION SIMULATION 

Student does Uve actOM^; 
not exceed 4.dQjntA,cat 
previous duACUtAonA 
number of uhcd 
minutes of 
work for which 
he was rein- 
forced. Stu- 
dent says he 
has imprnv^H. 

Withholds UlAXhhotxU 
reinforcement ^eA.n^o^ceJn^nt 
(ignores) ofi 6auZ 6he. 

tAJoald iAiith- 

Disappointed V-Uappc-irUe.d 
look In stu- look A,n htu- 
dent d^nt 

Key property of duration is 
adequately simulated; It is 
the basis for the discrimina- 
tion when to reinforce and 
when not to. 




CRITERION SIMULATION 

Student does i^ve acZofu; 
not exceed identical 
previous duKotAOn^ 
number of u4€cf 
mi nijtes of 
work for which 
he was rein- 
forced. 

Withholds {Jiltkhotdh 
reinforcement ie>6i ((o^CCmCJU 
(ignores) OK 6au6 the 

vooutd voith' 
notd 

Disappointed VAJbappointed 
look in stu- look In stu- 
dent dent 

The key property of student 
pleading has been omitted. 


Input s 

DEGREE OF 
REALISM Action 

Outputs 


CRiTERiOH SIHULAHOH 

Desirable stu- ActonA dcA- 
dent behavior piAying 

diAiAobtt 

t^}UL\fA,0\ 

Delivers AcJUsfU dli- 
verbal praise plaif'ing 

dtMiAcJbtt 
b£ha^J4J)^ 

Change in stu- Ch/in{}^ Ajn. 
dent t,*-n*vioT be.Kav<.on. 

6tudmt actou 

Simulation is "live," similar 
to cr i ter i on. 


CRlTtRlOW ^muLAUUH 

Desirable stu- f<Jbn o< stu- 
dent behavior dtntA e.Kki.b'iX' 
AJtg d^4jia.blt 
bdiavioi 

Delivers laZk out loud 
verbal praise (^^uotq v£Abal 

Change in stu- Change 4M 6lu' 
Jent behavior dejit behavA^oK 

Film simulation departs from 
realism of "live" situation. 


CKlTtRlOH SIHULATIOH 

dent behavior gxapkt ofi 

veAbal deMCAip- 
tion 0^ dej^iK- 
able htujdent 
behavioK 

Delivers lalk out lOud 
verbal praise (giyjinjg veAbol 
pfia^ue] 

Change irs stu* Ckanqe i.n stu- 
dent behavior dent behavi.ofL 

Simulation Is a marked 
departure frnm "live" 
s i tuat ion. 



o 
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E.2.2 



EXAMPLES INDICATING DIFFERING DEGREES OF 
DEVIATION BETWEEN SIMULATED AND CRITERION SITUATIONS 



J 



EXAMPLES 



TYPE OF 
DEVIATION 



MORE ACCEPTABLE 
SIMULATION 



LESS ACCEPTABLE 
SIMULATION 



Deviation in 
MODE 



C r i t e r i on action 

Handting {at tiic production tzvtt] xadioacXivt mcut^Alats 



Simulated action 



Ed^XaiQ or cAiXiqivinq thz 
handllkQ bi^ caxctliVi {live, 
ox on fii(jy\] oi the 
xadi-oacXxve mate^aJU 



Simu 1 ated action 

SeJLtcting {xecognijtion pn^actice] 
uflvich Aajo to handle 

\adioacXii^c. mateAiaJU 



Editing or critiquing connes closer to the criterion than 
merely selecting from options. (However, in "prepdratory* 
practice, recognition practice c^n play a useful role. 



Deviation in 
NUMBER/TYPE 
OF PROPERTIES 



Cr i ter i on input 

VeA^onmanc.^ Of{ a 6fmphonU' Vi^^iection of, 60undA 
dioixsi and ba/Lancc-A 



5JmjjJ_ate_d input 

Stcrao xeco*idina 



Simulated input 

Moioohorvcc recoxdina 



The s tereo record i nn will more f a i th f u 1 1 y reprod'jce 
directionality and balance and allow discriminations 
about both of them to be made. 



Deviation in 
DEGREE OF 
REALISM 
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C r i te r i on input 

facial Q.KpKc^^ion of^ cii6torr\eyX {student, mplct^cc] 



S imu 1 ated input 

fiir^} uf^ f^aciat e.xp*it66i0ii6 
of, CuAtomtX^ 



Si mul ated input 

Animated f^Hjr\ 6hoi^ina 
f^adal expicA Aborts of 
ctUttomeXA 



The animated version (deviating in realism) might 
either caricature facial expressions or fail to 
provide adequate ^'^ 0-. subtle enough) cues which 
form the basis for discriminations and decisions 
about the customer's mood. 



DETERMINING THE DIRECTION TO TAKE WHEN IT MAY BE 
UNAVOIDABLY NECESSARY TO DEVIATE FROM SIMILARITY 
BETWEEN SIMULATION AND CRITERION SITUATIONS 



DECISION 
MATRIX 



CONDITIONS 


Plans to deviate 
from criterion 
MODE 


'^lans to deviate 
from crI ter ion 
NUMBER OR 
TYPE OF PROPERTIES 


Plans to deviate 
from cri ter Ion 
DEGREE OF 
REALISM 


ACTION 
TO TAKE 

f 

« 


Seicet node vhich: 

-Attcnpis to prccp.rvc 
key properties 

-Is a high stvejigth 
vuLctitute tJiat is 
functicnally 
equivalent J £• j 
allows discri^miyiationc^y 
generalizations y or 
associations to he 
acquired 

*A concrete verbal 
description vs. an 
abstract dcscin.ption 
simulatiyig a visual 
object 


Plan deviation 
fron m/jKbcr or type 
of properties: 

^Which represents the 
least deviation: 

•Keeps as many 
properties present 

•Keeps the types of 
properties as close 
as possible to 
criterion 

-Is a high strength 
substitute that is 
functionally 
equivalent J i.e. , 
alleles discriminations^ 
generali r.ations ^ or 
associations to be 
acquired 

* • ♦ 

4 


Select degree of 
"Tea 1 1 Gii'i icl'i i-i'li : 

-Preserves key 
properties 

-Is a high strength 
substitute tliat is 
functionally 
equivalents^ i.e., 
allovs discriminatioyv^ 
generalizations , or 
associations to he 
acquired 

\ 





e.g., teacher training 


e,g. , botany 


e»g. , teacher training 




Criterion action: 


Cr f ter ion inputs : 


Cr? ter J on inputs ; 


EXAMPLES 


Simulated action: 


Leauc^ to 6e idnntifsiad 
on boAA^ 0^ 6iza, 
aolcK, ^kapQ, 

Simulated inputs: 


ChiXdAzn axhibiXA.ng 
pKoblm bdiavloK 
{which thz taachoA ha^ 
to manage] 




WAyiting ichcut 4/ie \^ould 
^atj id I an d^^Avoxing 
vcAba£ pnxiAjiQ, 


Mjoick and uihAXt photo- 
gnaptib and veAbat 
d^Oiipixon 0(5 cotoK 


Simulated inputs: 






-ERIC 


The content of what is 
said is the key 
property here, and 
simulation is function- 
al ly equivalent to 
criterion; while ora 1 
practice would be 
ideal, the description 
used IS not critical 


Key properties (size 
and shape are ideally 
simulated) ; color is 
identified in words, 
making it possible to 
distlngui sh between 
types of leaves 


The f i Im al lows a 
real istic representa- 
tion of key properties 
that determine which 
management techn ique 
to use 



CRITERIA FOR iDENTlfYING D I SS I W I l AR l»TY 
I.?. 2 BETWlfN SfhULATED ANO CR<nf:K'f,' \UP:M, ACTICNS, OR OUTPUTS* 



lOtNTIF ICATION 
MATRIX 



TYPE Of 
DISSIMILARITY 


Dissimilarity in 
MODE of 
I nput s , act i onb , or 
out put s 


D 1 ss i mi 1 ar i ty ♦ " 
NUMBER AND TYPE 
DF PROPERTIES 
of i npu t s , ac 1 1 s , or 
outputs 


Dissimilarity in 
DEGREE OF REALISM 
of inputs, actions, or 
Outpu t S 


CRI TERIA 


rirrulatcd ^.alr if '...^r 

iMVT/i^'j:}':.: 


Tr.r riw^} cr a^-ui tj^j re cf 
pr-^vcrti cfi built irto 
rij^'iMiation is ac nearly 
diseinilar to Viose in 
criterion eituation 

JNlV^/Oir-r^V:- 


rirrulcted and criterion 
cituaf ic*:s h 'c 
dicririlar degrees of 
rcalicm 

jrPVT/OV'^r'j'^ 
PFAIJSM 


- Vi 6ual/c:<.^io/ctc, 

- Verbal /ncn- verbal 

be^iavioral 

ACTlOu Mcr-E 


"Fhueical propertite : 

'Size, shape, color 
etc, 

-Psucho logical 
properties : 

» Conceptual, Bymholic 
'Behavioral 

ACTir.'^ rpoFFPTiKr 


"Fcalien of: 

'Objects 

•People 

'PDcnte 

^Actual vs. rerroduc^ 
tions 

ACTION PFAiISM 


^Jiccognit ion/cdi t tng/ 
production 

"Pcrccp tual /motor/ 
vocal /sub^vocal 


•Phyfiica.1 properties : 

• Direct ivfi, duration, 
etc, 

-Peyckological 
properties : 

• CoKceptua l/behervicra I 


-Physical realism 
'Psychological realism 


*Cr*; .' vt^txcn hi c 
end purrcscf u I 


IK "L'TrYiTt rS" for uai^n in uhich einulattcn ehculd le ei^ctenatically 
'^.1 dcsianed to he ditcinilar* 


EXAMPLES 
OF SIMULATION 

WHICH IS 
DISSIMILAR TO 
THE CRfTERION 


INPUT MODE 


INPUT PROPERTIES 


REALISE OF INPUTS 


-Cri teri on Input : 

'l/c^6a-( da>cA\4>tion ojj 
^ ^^((^cAcrcc in 6pccd 

helcn' an cU^planz 
uJ4.n{f 

-Simulated input : 

•AMona>C€rf A.cpACJ>cnt£i- 
ti.cn oi dmcAcncc <n 

Concrete visual nKxJc 
used In preparatory 
pract 1 ce , rep laci nq 
the r»re abstract 
verbal of the 
criterion situation 

ACTION MODE 


-CrI terlon Input : 
ccnx^ntionaff 

-S idJul ated i nput : 

'VeliJbeAatclt^ 6(oi0cd 
douon Kate 6pccch 

ACTION PROPERTIES 


-Criterion input: 
•}ie/itini\ o{i bimeJtal 

and hell tin%h 
-Simulated input: 
*KnXi^Oited veAhion 

Use of non*rea 1 1 sm 
to present a usual ly 
unobservable ' 
ohenomenon 

REALISM OF ACTIONS 


-C r 1 ter < on act i on : 

'^tAla^ the ConAT- 
QuertC€>6 0|5 the. 
cUf,lcA€nce. in aiK 
hptcd dbcvc and bcioio 

-Simulated action: 

'Voint/> to K^hcAe the 
pKt66>a\^ ih qff.eateA 
(above 0*1 belou: the 

U!4J]g ) 


-en ter ion act ion: 

'Respond:, to the 
mtojUng the MOfid 
[qiveJ^ the CncitUh 
ej^iUvaZent) 

-Simulated action: 

'SelecU u)hidi of^ the 
tu'o flench KfAiii 
meatiA the Ingl^h 
eQuivolenX 

Recognl t Ion respond- 
ing used instead of 
product 1 on 


-CrI teri on act Ion : 

'VeJ^cAibe^t what he 
4C€>6 occuAAing <Jl 
the dejnonbtAaJxon 

-Simulated action: 

^Ve^cAcbe^t u}hat he 
beet Kep^eji^nted 

Has different 
phenomenon to 
descr i be 
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JOB PROCEDURES 





page 


SUMMARY OF JOB PROCEDURES 


60 


Assessing adequacy of 
simulation plans 


61 


FORM E- I (I ) for use in 
mak i ng s imu I a t ion pi ans 


63-6A 
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STANDARDS 
MATRIX 



CRITERIA FOR ASSESSING THf ADEQUACY 
Of SIMULATION PLANS - ON FORM E.)(l) 



PROPERTI ES 



COMPLETENESS 



CRITERIA 



•A Itemative eimulation 
plans for: 

ACT I CSS 

OUTPUTC 



RELEVANCE TO 
REASON FOR SIMULATING 



-To solve logistical^ 
problems of: 
dovntirie , cost, or 
dcjnage /danger 

-To solve 
instructional prohZemi 
'of: sarrplinp, 
standardizing, or 
manipulating (for 
unobservahle.s ) 

• 7}ie crea t i on of 
sinulaticn as 
si-mi lor as possible 
to criterion 



-To sclvr 
iKstructional j rol Ifriii 
o : 

Manipulation to make 
learning easier in 
preparatory practice: 

*The creation of 
simulation which is 
dissimilar to 
criterion in 
specified u^ays 

(Sec strategy section 
on types of preparatory 
practice which makes 
learning easier) 



CROSS-REFERENCING 



'Filed with the task 
analysis form(s) » 
FORM A. 5(4) or A. 5(11)^ 
on Dhich decisions 
are based 

'Labeling cf lesson 
number and ob.-^'ective 
number 
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^ormC 1(1} 



LESSON 



OBJECTIVE L 



SIMULATION 
DECISIONS 



a attmtrig simulation f%mdt due to 



LOCISTICAL CONSIDERATIONS 



INSTRUCTIONAL CONSIDERATIONS 
wmpimf nandaKNiation maciiiMlation 



b pi^nmng simulation wf>en needed 



INPUT types 



PROPERTIES: physical, pfyoholoviGat 



SIMULATION PLANS: visual, audio, etc. 



people 



man made objects 



oatuf ai objects 



events 



words 



symbols 



other 



ACTION types 



perceptual 



motor 



vocal 



sub vocal 



OUTPUT types 



people 



man made objects 



natural objects 



events 



words 



symbols 



other 

o 



fOfmC in) 



LESSON 



I 1 



OBjeCKVE 



I 1 



SIMULATION 
DECISIONS 



• attewng sfmulation riMdt du« to 



LOGISTICAL CONSIDERATIONS 



INSTRUCTIONAL CONSIDERATIONS 



b planning vimulation wh«n needed 
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INniT typet 



PRO^RTIES: phywcal. iwyoholoficBl 



SIMULATION PLANS: vimmI, audio, ttc. 



oeople 



man mada obfects 



natural obiects 



events 



words 



symbols 



other 



ACTION types 



perceptual 



motor 



vocal 



sub vocal 



OUTPUT types 



people 



man made objects 



natural obiects 



events 



words 



symt>ols 



ot^ier 



PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


- 

Sclcc^' nr. from one nc alternative cinulation plans 
the nest cod effective one* 


WHAT YOU WILL 

W U r KU M 


(') Alternative simulation plans recorded on FORM 


WHAT YOU WILL 
DO 


J) Assess logistical costs of Implementing each of 
the simulation plans Nsted, 


FORMS YOU WILL 
USE 


None 
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DESCRIPTION OF Sub-STEP 



(NPUT 



Alternative simulation 
plans on FORM E.l(l) 



VI 1 



E.2,3 



ACTION 



Assess logistical 
burden of implementing 
simulation, and select 
most ^ost effective 
plan j-.-i-nsistent with 
instructional needs 

viii 



OUTPUT 



Cost effective plan 
for simulation 



ix 



Job Aid Contents 



CRITERIA FOR 
IDENTIFYING INPUTS 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Assessing 

logistical burden 

of a! ternat i ve 

s imuldt ion 

plans 68 



-MATRIX: 
Selecting the 
final simulation 
plan 71 



■MATRIX: Adequacy 
of selection 
of simulat ion 
plan 73 



SUMMARY OF 
PROCEDURES 



• 72 



Ht-quired Materials 



1 

COMPLETETD MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






FORM E.l (1) 
SIMULATION DECISIONS 


E.2.2 
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Sub- STEP E.2.3 



JOb DIAGRAM 



INPUT 



ACTION' 



Alternative simulation 
plans on FORM E.l(l) 



Assess logistical 
burden of iripleinentinR 
simulation, and select 
most cost effective 
plan consistent with 
instructional needs 

viii 



OUTPUT 



Cost effective plan 
for simu"^ G,tion 



Ix 



Logistical burden of 
using instructional ly 
opt i mum simulation plan 
I s 

low to medium 



VI I . a 



Select the 

i nst ruct i ona i 1 y c ;^ t imum 
simulation plan 



vi ! i .a 



Cost effective and/or 
logistical ly acceptable 
simulation plan 



ix.a 



Logistical burden of 
using instructional ly 
optimum simulation plan 



medi urn to higfh 



vl i .b 



Select the simulation 
plan which maximizes 
achievement of inst»-ur- 
tional goals and is 
wi thfn acceptable 
logistical 1 imi ts 



vi i i . b 



Cost effective and/or 
loglstlcally acceptable 
simulation plan 



tx.b 
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JOB PROCEDURES 





page 


Factors making simulation plans 
logistically acceptable 


68 


Determining hov/ to select from 
among alternative simulation plans 


71 


SUMMARY OF JOB PROCEDURES 


72 


k 

Assessing adequacy of selection 
of s imul at ion pi an 


73 


• 
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^ 9 ^ 
L.C.J 


CRITERIA FOR id:;;tifting factors 

1 nM 1 nArt b lr»ui.r\l i UN rLANJ> LUUlblltALLY ACCEPTABLE 


IDENTIFICATION 
MATRI X 






FACTORS 


When 5 i mu 1 at i on is to be used 
in criterion practice, in testing, 
or in preparatory practice; 

COST 


When sinutation is to be used 
in criterion practice, in testing, 
or in preparatory practice: 

ADMINISTRATION 




COST OF: 


ADMIf^ISTRATTVF PJ-OELKrS DUE TO: 


CRITERIA 


-Preparing simulation 

-Using simulation 

*Equivrrrnt 
* Space 

-Using personnel to administer 
simulation as required 


-Need of personnel to prepare 
simulation 

-Need of persoK7icl to administer 
simulation 

-Complexity of administration and 
potential need to train personnel 

LrO CLCJni.riZ'SZ'Cr 

-Conplexitu of scheduling based on 
potential simulation (e*n.^ 
cauipment /trainee ratios) 






EXAMPLES 


e.g» , cost of preparing film or 
animation to be used for 
sifnulat ior of cri ter ion 
situations are likely to be 
expens i ve 

e.g., if frequent ■ changes in the 
nature of the criterion 
situation occur# simulation, 
which is expensive to begin 
with and which may have to 
be altered frequently, 
becomes prohibitive 


e.g., non-automated simulation of 

complex equipment may require 
the use of people to run the 
cqu i pment 

e.g., simulated equipment may 

increase training time if 
of necessity trainee/simula- 
tion ratio must be high 
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£.2.3 

DECISION 
MATRIX 



DETERMINING HOW TO SELECT FROM AMONG 
SIMULATION PLANS DIFFERING IN LOGISTICAL BURDEN 





LOGISTICAL BURDEN 


LOGISTICAL BURDEN 


COND 1 TIONS 


of i ns t ruct 1 ona 11 y optimum 


of instruct lonally optimum 




simulation p)an 


simulation plan 




is lo*v to mcdi um 


is medium to hi gh 




-Select the ins true tionallii optimur: 


"Se Zcct the Bttnii Zatzon p Zccn 


ATT 1 rtfcJ 

ML 1 1 ON 


sirrulaticn plan 


* Which can be produced within 


TO TAKE 




acceptabZe or aZlowahZe 






loyietical lirjita 






AND 






*Whicli, at the acane tir^e. 






r^axinizes the inetructionaZ 






purj^oee of ainulati-on 






*Maxinizes aimiZaritv hetceen 






criterion and sinuZation 






OF 






*Is capable of creating 






dissimilarity 



EXAMPLES 



CRITCfMON 

So^CAmarr [taichzA, At'pcAv>c6o^ ) i^cactA to 
coA^omcA'A [iitudejnt' ^ , subordinate* ^] tone 
voice 

SIMULATION PLANS 

(M Trainee responds to (ivc actons 

12) Trainee rtcords re^pon^e^ to {filmed 
pKejt^entcJticn 

(3) Jfuu¥*f*.e i^nJ^teM ^z&pon6es af^ten seeing 
photog^jXphA 



The budget avai lable for the train- 
ing program is l^rge. 

Use of live actors, although 
expensive, when used with many 
trainees is the most preferable. 
This type of simulation allows for 
^ey properties of inputs {customer*s 
f aci a 1 express ion), actions (sales- 
man's response), and outputs (cus- 
tomer's reaction) to be represented 



On a severely limited budget, 
simulation involving photographs 
and written responses. 

If photographs display enough key 
properties, they may be adequate 
to the task. 

A criterion verbal response 
(simulating an oral response) can 
be effectively used. 
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN MAKING 
FINAL SELECTION OF ONE SIMULATION PLAN 



II 



n 



n 



Review properties 
of INPUTS to be 
s i mulated 

Rev i ew a 1 terna~ 
t i ve s i mu I at i on 
plans for INPUTS 

Assess logistical 
burden of each 
pi an 

Se lect p I an wh i ch 

can maximize 

s imu lat i on 

requ i rcmcnts and 

still be v/i thin 

acceptable 

I ogi St i ca I limits 



Review properties 
of ACTIONS to be 
s imu I ated 

Review al terna- 
t i ve s i mu I at I on 
plans for ACTIONS 

Assess logistical 
burden of each 
p Ian 

Select plan which 

can maximize 

s i mu I at i on 

requi remen;: s and 

still be Wi thin 

acceptable 

logi s t i ca I limits 



Review properties 
of OUTPUTS to be 
s i mu lated 

Review al terna" 
t i ve s imu I at i on 
plans for OUTPUTS 

Assess logistical 
burden of each 
pi an 

Select plan which 

can maximize 

s i mu lat i on 

requi remcnts and 

still be wi thin 

acceptable 

I ogi St i ca I limits 



Steps 2, 2, and Z will probably be performed simultaneouely. 
FORM E. I (1) 



LZZZl 



t i 



LOCHTlCAl COtrttOfllATICWM 



l*nTiluCTlOtlAl CONSIDtttATlOWt 



□ □ □ □ □ □ 



MIOffilTift tJivw^ I 



7L 



E.2-3 



THREE CRITERIA FOR ASSESSING THE ADEQUACY 
OF THE SELECTED SIMULATION PLAN 



STANDARDS 








MATRIX 


1 i 


2 ♦ 


3 


FACTORS 


COMPLETENESS 


INSTRUCTIONAL 


LOG ISTICAL 




Simulation plan 


Simulation plan 








provides for' 


Simulation p Icn: 




-Display of relevant 


'Maximized similarity 


'Is within acceptallc 




inpu ts 


of properties hetveen 


cost lini tat ions 


CRITERIA 


^An opportunity for 
trainee to exhOtit 


criterion and 
simulated situation 


'Is IK thin accept al Ic 
administrative 




an action 


'Adequate opportunity 


limitations 




'The resulting 
production of an 


to create dissini- 
larity \'hcn nrcccrary 






output 
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n 



E.2 



COMPLETION CHEC KLIST 



IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED 


-Properties 
requi ring 
s imul at Ion 






FORM E.l (1) 








-Alternative plans 
fcr simulation 


FORH E.l {1 ) 






•Selected optimum 
simulation plan 







r 



er|c ^^As' 
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